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K BACKGROUND OF THE -INVENTION

The. presen ;1nventlon relate :

5 --dev1ce for a:clmage processor’ which converts a picture
'1mage detected b _an industrial telev1s10n (ITV) into a

_ blnary numeral for further proce531ng, and more

gartlcularlyi o l;ght source dey@ce of an image

'f'processor'adgbte to detect a soldér leveler formed on a
10 print circuif'h |

-_ The image processor which converts a plcture image

slgnal plcke' y the ITV into a two—value data

i.comprlslng a ig ;evel signal anq;a low level signal (1
and 0) is now used in various technical fields. In an.

15 -;automatinﬁouhthg system of~electronic devices, the

- image processor used for detectihg the mounting

.positions off h

v1ces and p031tions of standard marks

on a prlnt circui board

20
on a robotslg”
_foca length of the camera. A light
source devic ’ &
. léos:barrelq

253I@119ht source:

emlts llgh"
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'emitting a relatively large quanﬁ

‘device 11 and the standard mark11

© position of the_mark 10 is detec

'transmltted through the dlffus1ngﬁplate may have a

'suff1c1ent quantlty of light, a ; ght_source capable of

ty of light is
selected.

The diffused light from the ight source device 11

is .projected onto a standard mark 10 formed on a print

‘circuit board 3. However, only tﬁe,light within a range

in@icated by dot-dash lines 1lla §e£ween the light source

:?n Fig. 1 is applied

 to the standard mark 10. The difeétion of light beam to

beiprojected on the mark 10 is tﬁ idirection included in

the range between the lines 11a.f[?

Since the standard mark 10 i 'ade of a conductive

material such-as_a piece of copp ;foil, the surface

thereof is flat. Therefore, in fpe;case where the
a comparatively
sufficient quantlty of light is reflected on the flat

surface, although the light in th -.nly small range

defined by the lines 1lla is pro;ected on the mark.

Consequently, an appropriate plc;ure image can be

obtained by the ITV camera. Henee no serious trouble

occurs,

The image processor is also ﬁe d for detecting the

position of a conductive member coated with solder, that

is, a solder leveler. The thlcknes ;pf the solder

coated on the'conductive member 'oeten irregular and
hence the surface of the solder leveler is uneven.

Namely, as shownjln Fig. 4, the surface of a solder
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leveler 12 formed on the standardiﬁark 10 is uneven in
most cases. Moreover, due to thé;Surface tension of the
molten solder,'thé surface of the.leveler is smooth.
Therefore, diffused reflection on;the surface occurs
very little. Consequently, the.difections of the Sl
reflected light is determined by-khe incident angle of
each light beam;' Hence, dependiﬁg on the inclination of
the surface of the solder leveler, or the exlstence of
pinholes, the llght reflected on the surface for
example, at a point B shown in Fig. ; is hardly detected
by the ITV camera 2. As a result, the detected image
data for the.sdider leveler 12 réqognized by the image
processor fai;s to show the portion corresponding to the
point B. |

More particularly, as descriped above, the light
applied to the-solder leveler 12:£Fom the conventional
light source dévice 11 ig'in the fénge between the lines
lla in Fig. 1. Showing light as héing applied to a
point A in Fig._{,'the light witﬁin a hatched area

defined by lines 11b is projectedion the point A. An

incident light‘Aiﬁreflected on f‘ .p01nt A becomes a
- reflected light Ao which is dlre__ed toward the ITV
camera 2. If the inclination'of-@he solder surface

becomes 1arger;§han that of the;géint A, the light Ai

does not reflect to the ITV camera In order to reflect

to the ITV camera on such a larg‘_;nclination surface,
the light Al must be applied at larger incident aﬁgle.

In other words, a more inclined .

“ﬁﬁiimiii:ﬁiﬂ“uﬂin 3
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‘reflected on such a steep surface'

‘image. However, not only is such

illustrated angle of the light A : an be picked up by

the camera. However, since the llght having a maximum

incident angle is the incident llght Ai in the

conventional light source dev1ce ; none of the beams

re fed to the ITV

camera 2, so that the image processor formé an

incomplete image data héving gaps..

As described above, if the ipg;ination of the
surface of the solder leveler is i;ige or pinholes are
formed on the surface, the quantiﬁy of light fed to the
ITV camera décreases. Hence the iﬁ%ges are darkened,

thereby further causing the gaps t

converted into a two-value data.
When the image processor récdgﬁizes such an

incomplete image, the detected coﬁf@pr or the center of

the image inevitably differs fromftﬁé actual contour or

the correct center of the object, ;éreby causing error
in the measurements. In order to solve such a problem,

there has been proposed an image pi Eessor provided with

a system where the gaps in the 1mageﬂare compensated

through an exclusive operation sofas .to obtain a full

/- image processor

expensive, but in many cases, it Hifficulf to detect

1

the gap included in the image. Hence the conventional

image processor system is insuffi t to eliminate the

defect.
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An object of the present inveﬂrion is to provide a

light source device where light prcjected on an object

.such as a solder leveler are reflecfed to an ITV camera

without regard to inclinations. of the surface of the
object or existence of pinholes, thereby enabling to

accurately detect the object.

Another object is to provide ight source device

wherein the components of the emit vd-light

substantially parallel to the surfgce of the object may
be increased, thereby to prevent tﬁeiuicture image from
darkening.

According to the present inve@ﬁion, there is

provided a light source device for euLimage processor

having a television camera comprisihgia light source

disposed below the television camera; a shelter member
disposed above the light source soaishto prevent light
emitted from the light source from ?ectly entering the
television camera, e cylindrical 11gh£ transmitting
barrel extending from the televisi camera to a
position adjacent an object to be detected and a .
diffusing plate hav1ng an opening at a central portion
thereof and secured to an inside wall of the light

transmitting barrel at a portion below the light source

for diffusing the light emitted from the light source.

The inside wall of the light transmlttlng barrel

has a pear-skin surface for cau51ng lffused reflection
of the light emltted from the llght source.

An aux1llary llght source such as an

Hll!lﬂllllﬂﬂlllllﬂll
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electroluminescetice may be provide ‘at a lower portion

in the light transmitting barrel

A light transmitting member such as an optical

lower end portion of the light t

In accordance with the light Qurce device of the

present invention, the light tran ting barrel from
which light is emitted is sufficiently extended to face

the object, thereby widely d1ffus1ng the light from the

entire caliber of the light transm ttlng barrel. Hence

most of the reflected light enters he ITV camera

despite the large inclination of {,Tfsurface of the
object or the existence of the biﬁheies. Moreover, the
quantity of light falling on the objéct is increased,
thereby enabling to use a light source emitting a
relatively small quantity of ligh
In addition, when a surface t source or an
additional light source is added, '£ e components of

light which are substantially parall”l to the surface of

the object can be increased. Hence fhe quantity of

light reflected on the object is lncreased thereby

preventing the picture image from becomlng dark even if

the inclination of the surface is: large or when there

is a pinhole, thus enabling the 1mage'processor to

recognize a complete 1mage.

These and other objects and featﬁfes of the present

1nventlon will become more apparent from the following

“ﬁﬁ'iiﬁ‘ri‘iifﬂﬁi"m]in e
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detailed description with referenep to the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a sectional view of éfconventional light

source device for an image processor;

Fig. 2 is a fragmentary sect;qﬁal view of a light

source device for the image_procegié? according to the
present invention; | o

Fig. 3 is a sectlonal view show1ng light sources
provided in the llght source devxce;of Fig. 2;

Fig. 4 is an 1llustrat10n descrlblng relations
between emitted light beams and tgz;refleetions thereof;
and "

Figs. 5 to 8 are sectional vieﬁs of various

embodiments of the light source d:.iee according to the

present invention.

DETAILED DESCRIPTION OF THE PREFERﬁéD EMBODIMENT

Fig. 2 shows a light source dev1ce according to the

present invention. The same references as those in Fig.

1 designate the same parts in Flgiiz;_
The robot 1 is adapted to move the ITV camera 2 of

the image processor in the X and Y dlrectlons of the

print circuit board 3. - A screw ti;eag 4a is formed on

an inside wall of a lower portionﬁbf the lens barrel 4,

and a light source device 5 of the present invention is

attached to the lens barrel 4 by means of the screw

||||fl|:
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thread 4a.

The light sourceaﬁevice 5 comprises a light

transmitting barrel_b
the lens barrel 4, a?“
source annually arrap:ed in the light transmitting
barrel 6 at a portlon.adjacent the upper edge of the
light transmitting barrel 6. A shelter plate 8 having |
light transmitting openlng 8a is secured to the inside f
wall of the light transmlttlng barrel 6 at a portion |
above the LEDs 7. A dlffu51ng plate 9 having a light
transmlttlng opening . 9a is provided under the LEDs 7.

An inner wall 6a of the light transmitting barrel 6 has

a pear-skin (rough su face) reflector surface for

cau51ng diffused ref;ectlon.

‘The radially dispésed LEDs 7 are connected with on{

another as shown in E;é;_3 and are controlled by a
so as to be lighted. The sheltef

plate 8 prevents the llght of the LEDs from directly

entering the ITV camerarz, thereby preventing causing

noises in the image processor. As long as the upper
portlons of LEDs are. covered the shelter plate 8 may be:

formed 1nto various shapes other than the planar shape

shown in the flgure.:?For example, the shelter plate 8

may be a reflector plate enclos1ng an upper side of eacﬁ
LED except for a lower portlon thereof.

- The llght transmlttlng openlngs 8a and 9a are
formed in the center portlons of the shelter plate 8 anc:

the dlffu51ng plate 9 respectlvely, so that light

3
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reflected on the standard mark lofformed on the print

circuit board 3 may reach the ITV?éamera 2. A

transparent glass or a lens may b_ rovided in the 1ight
transmitting openings. | .

The lower end of the light transmlttlng barrel 6 is
located at a position which is very close to the
standard mark as an object. For_egample, the distance
between the end of the barrel 6 aqé}the standard mark 10
is 2 mm to 5 mm. H?

In operation, the light.emittéd from the LEDs 7 is
diffused by the diffusing plate 9;;“The diffused light
is further reflected at random on the inner surface of
the llght transmitting barrel 6 whlch is formed into the
pear—skln reflector surface. The diffused light is thus
directly projected on the standard mark 10 on the print

circuit board 3. Hence the llght_a'

standard mark 10 is diffused light
entire caliber of the opening of tﬁejlight transmitting
barrel 6 which is considerably clqﬂfiy situated to the

object to be detected.

- barrel 6 is close to the object, the range between the

incident angles becomes wide as sho_ Eby a reference llc
in Fig. 4. The range corresponds;ro a hatched area
which is shown as the_range of ligﬁ epplied to the
point B in Fig. 4. As the illustr;trén shows, even at

the point B of the sblder levelerfIZ@@here the

1nc11nat10n is large a refiected%iigﬁt Bo falls in a

This Sheet Has Been Relil,
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range directed toward the ITV cameré-z including the

incident light Bi. As a result, :the solder leveler 12

detected

Even in the light device 5 aé he first embodiment

of the present invention, there ma remaln 4 small
undetected portion along the perlphery of the solder
leveler 12 of Fig. 4. Namely, the?llght reflected on

the periphery is not directed to the. ITV camera 2. Such

detecting error. If it is undesiréﬁve to neglect the

error, the upper surface of the soider leveler is ground

surface, thereby causing a diffuseazreflection of the

light. ‘Thus,

therefrom is not directed to the ITV camera 2, are

diminished.

In a conventional system, porisﬁing of the surface
has already been carried out to form a smoother surface,
hence decreasing the portlon Wthh does not reflect

light aimed toward the ITV camera 2 _ﬁHowever in the

present invention, there is no need to:further smooth
the surface so that only a rough grlndrng is sufficient.
The light emitted from the lii'_'c;ht""":'eource, is lead

through the light transmitting barrel 6 the lower

| This Sheet Has Been R.
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light falling on the object, ﬁ:

opening of which is positioneq é@jacent the object, so

that the quantity of light difggsed outside decreases.
Therefore, a light source emifv;pg a relatively small
quantity of light suffices. fh;#, instead of the
expensive cold-cathode tube, ﬁpigh emits a large

quantity of light, inexpensivg- iDs can be used.

In order to increase thefiﬂéident angle of the
éis preferable to
increase the caliber of the lowef opening of the light
transmitting barrel 6 as muchja #p0551ble. On the other
hand, in order to decrease théjqﬁhntity of light
diffusing outside, the openinglﬁé.made as small as
possible. It is hence necessaﬁz;}o determine the
caliber of the barrel 6 in consiﬁération to these
inconsistent problems. N

In the light source devicé's;of the first
embodiment, the quantity of co@ggpents of light
substantially parallel to the é;éface of the object is

smaller than the components offh“fht substantially

perpendicular to the surface. pIn;other words, when the

inclination of the surface of iﬁefsolder leveler is

large, or pinholes are formed 1"the solder leveler, the

‘picture image becomes dark, so t gaps may be formed

second to fifth embodiments shoﬁﬁ_;n Figs. 5 to 8,
respectively, are intended to fﬁéféase the components

which are substantially paralliﬁ tb'the surface of the

object. 1In each of the figure fhg same references as
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those in Fig. 2 designate the san

descriptions thereof are omitted

Referring Fig. 5, the light source device 5 of the
second embodiment of the present
with a cylindrical surface light ‘source 13 in addltlon

to the light source of LEDs 7. The surface light source

source 13 has a pear-skin surface O.cause the diffused

reflection of light.

+ Or pinholes are
formed. Hence, no gaps are formed in the binary
numerals for the detected image. | -
In the third embodiment shownmih_?ig. 6, a light
transmitting member 15 comprlslng a cyllndrlcal acrylic

resin plate is attached to the 1nner surface of a lower

" portion of the light transmlttlng barrel 6. The inner

surface of the light transmitting member 15 has a pear-

skin surface so as to . cause dlffused reflectlon. The

- 12 -
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light transmittlng member 15 has a light emitting

'portlon 15a whlch flares out downwardly. The light

emitted from the LEDs 7 passes. through the light
transmlttlng.member 15 and is radlated from the light
emitting portlon 15a toward the standard mark 10.
Referrlng to Fig. 7, show1ng the fourth embodiment
of the present invention, a plurallty of optical fibers
16 are annually disposed between the LEDs 7 and a lower

end of the light transmitting barrel 6 The upper end

of each optlcal fiber 16 is dlsposed adjacent the LEDs
7. An lntermedlate portion of the optical fiber is
extended out51de the barrel 6. The lower end re-enters

the barrel 6} .as to face the lower end to the inner

space of thegperrel, thereby emlttlng a light in the
horizontal direction. The 1nner;wall 6a of the light
transmlttlng:ierrel 6 has a pear-skln surface. Thus,
the third and fourth embodiments prov1de the same effect
as that of the .second embodiment shown in Fig. 5.

Referrlng to Fig. 8, the flfth embodiment of the
present 1nventlon has a cyllndrlcal surface light source
member 17 compr1s1ng an electrolum‘nescence which covers
the entire 1nner surface of the llght transmitting

barrel 6. Th:$ urface. light source member 17 has an

annular plate;17a having a central .opening 17¢ at the
upper inner portlon thereof. A cyllndrlcal body 17b of
the light source member 17 is flxe':to the barrel 6 and
the annular plete 17a is fixed to-a:mounting plate 9b

attached to theiinner wall of the'light transmitting

- 13 -
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barrel 6, LEDs are not provided'

this embodiment.

Since an electroluminescehceg_aﬁing a large
capacity is used as the light sou'fe_17, the same effect
S is obtained
although the LEDs are omitted in the present embodiment,

Although the present 1nvent1:. has been described
in conjuneture to the image proceéfdr converting the
picture image into two-value data, ‘the invention may
arranged to produce an image data represented by
multiple values.

From the foregoing, it will be_understood that the

present invention provides a light:source device for an

image processor wherein the lightﬁ rojected to the

object to be detected is diffused: from lower openlng of
the light transmitting barrel whlch is sufficiently
close to the object. Accordlngly, the light reflected

on the object is substantially completely transmitted to

the ITV camera despite the large 1nc11nat10ns and
pinholes formed on the surface of the object.

The llght emitted from the llght source is lead
through the llght transmitting barrel without diffusing

outside of the barrel, so that it possible to use an

inexpensive light source capable of emlttlng a small
quantity of light. Moreover, the e @ponents of light
which are substantially parallel.tb the surface of the
object are increased, so that gaps .
data are diminished.

While the invention has been described in

- 14 -
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conjunction with preferred specif ¢ embodiment thereof,

it will be understood that this description is intended

to’ lllustrate and not limit the scope of the invention,

- 15 -
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What is claimed is

1. A light source deviceé for an image processor

having a television camera, comprising:

a light source disposed be ow the television
camera;

a shelter member dispose abpve the light source so

as to prevent light emitted fgém;the light source from

directly entering the televis;q .camera;
a cylindrical light transm tting barrel extending
from the television camera to a;position adjacent an

object to be detected; and

a diffusing plate having aﬁ;bpening at a central

portion thereof and secured toﬁaﬁ?inside wall of the

light transmitting barrel at a p@ftion below the light

source for diffusing the 1ight:q@itted from the light

source.

2. The light source deyﬁcéEaccording to claim 1

wherein

an inside wall of the llgh 3transm1tt1ng barrel has

~a pear—skln surface for cau51ng dlffused reflection of

the light emitted from the llghﬁ:gource.

3. The light source deviéé_gccording to claim 1

wherein

a lower end of the light iraﬁémitting barrel is

disposed at a position of 2 mm?to'lOImn from the object.

4. The llght source dev1ce accordlng to claim 1

further comprising

an auxiliary light source. provided at a lower

i M3
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portion in the 1light transmittiﬁéjbarrel.

5. The light source deviééaaccording to claim 1
further comprising e

a light transmitting membéfﬂprovided in the light
transmlttlng barrel for transmlttlng the light of the
llght source to a lower end portlon of the light
transmitting barrel.

6. The light source devi@g-according to claim 4
wherein -

the auxiliary light sourcéfis a surface light
source. :

7. The light source device according to claim §

.wherein’

15
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25
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the light transmitting memﬁéﬁ-is a cylindrical

~acrylic resin plate.

8. The light source devicéfaccording to claim 5
wherein
the light transmitting memﬁét is a plurality of

optical fibers.

9. ‘The light source deviééi;

wherein

the surface light source ié“ah electroluminescence.

10. A llght source dev1ce'for an image processor
having a telev1s;on camera, compr151ng.
a cylindrical light transmlttlng barrel extendlng

from the television camera to a p031t10n adjacent an

object to be detected;

a surface light source proi;déd in the light
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transmitting barrel; and

a shelter member disposed abf §_the surface light

source so as to-pfévent light emi *éd.from the light

source from directly entering th
5 11. The light source device’

wherein

the surface light source is an‘electroluminescence.

10
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